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ABSTRACT 

Black nightshade (Solatium nigrum L.) is a medicinal plant which belongs to Solanaceae family and grows 
widely in the temperate and tropical regions. Seeds of this species possess primary dormancy which restricts germination. 
The main aim of this study is to break the dormancy present in seeds and to enhance the germination under favourable 
condition. Hence, various dormancy breaking treatments were imposed on seeds for different durations viz., 6, 12 and 24 
hin various solutions viz., water, GA 3 , Potassium Nitrate, Thiourea,. Dry seeds served as control. The results revealed that 
seed treatment with thiourea 1% for 6 h recorded the highest germination (85%) than control (23%). The growth of seeds 
was accompanied with the vigour attributing characters viz., speed of germination (5.9), root length (2.3 cm), shoot length 
(3.3 cm), vigour index (487). 
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INTRODUCTION 

Solatium nigrum L. commonly known as Black nightshade or Garden nightshade belongs to the family 
Solanaceae. Solatium nigrum L. thrives well in temperate and tropical regions and grows up to 3500 metres altitude. 
It is a herbaceous plant growing up to the height of 1.25 m tall and widely used as leafy herbs and vegetables, as a 
source of fruit and medicinal purposes. The stems are rough in texture, leaves are alternate, oval and are carried on 
short stalks, and flowers are small star-shaped white color which open successively over several days. Fruits are 
globular, dull green during immature and turned to purplish-black when they ripe. Berries are known as "fragrant 
tomato" which are 6 to 8 mm in diameter, which contains many flattened, pitted, and yellow to dark brown woody 
seeds with the size of approximately 1.5 mm long. Seeds of S. nigrum L. are small, slightly discoid, pale yellow to 
brown in colour and with the size of 1.24-1.34 mm (Sutharef al., 2009). Fruits and juices of ‘S. nigrum L. ’ are used 
to cure stomach ailments, fever, blood impurities and young shoots to cure skin diseases (Jagatheeswari et al., 
2013). 

Majority of medicinal plants are non-domesticated and as they grow as wild plant (Pallavi et al., 2014). For 
efficient cultivation of this species, the seeds must be viable and non-dormant. Cultivation of non-dormant seeds, 
allows uniform germination, emergence, and optimal stand for establishment of plants. Fresh seeds of S. nigrum 
L. were temporarily dormant and germinate at higher alternating temperature. Givelberg et al., (1984) proposed that 
some genotypes of black nightshade may have primary dormancy and the type of seed dormancy present in S. 
nigrum L. is not known. Therefore, in order to study the germination and dormancy pattern of Black nightshade an 
experiment was conducted. 
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MATERIALS AND METHODS 

Freshly harvested fruits were collected from Pappampatti, Coimbatore, Tamil Nadu and the seeds were extracted 
by the method suggested by Gunasekaran (2003). The seeds were dried under shade and sun andthe laboratory studies was 
undertaken at Department of Seed Science and Technology, Tamil Nadu Agricultural University, Coimbatore. Seeds were 
cleaned and separated into sinkers and floaters using water. The seeds were air dried and stored under ambient condition. 
The graded (sinkers) seeds were subjected to the following treatments with the soaking durations of 6,12 and 24 h. 

Treatment 

• To - Control 

• T x - Water 

• T 2 -GA 3 100ppm 

• T 3 - GA 3 200ppm 

• T 4 - GA 3 500ppm 

• T s - KNO 3 0.5% 

• T 6 -KNO 3 1.0% 

• T 7 - Thiourea 0.5% 

• T 8 - Thiourea 1.0% 

After soaking, the seeds were dried at room temperature. Germination percent was determined as per 1ST A rules 
for seed testing. The germination was conducted on top of paper (TP) medium. Hundred seeds of four replications were 
tested at a constant temperature of 25+ 2°C. The number of normal seedlings were evaluated on 14 th day and percent 
germination was expressed on normal seedling basis (ISTA, 2016). From the standard germination test, ten normal 
seedlings were selected at random in each replication on final count day. The shoot and root length was measured, sum of 
root and shoot length measured constitute the seedling length and mean was calculated and expressed in cm. Seedling 
Vigour index (VI) was calculated using the formula proposed by Abdul-Baki and Anderson (1973) and the mean values 
were expressed in whole number. 

Seedling vigour index = Germination (%) x Mean seedling length (cm) 

Seed germination test was conducted as described above and daily germination counts were recorded on the basis 
of germinated seeds possessing radicle size of 3-5 mm. The speed of germination was calculated by using the formula 
suggested by Maguire (1962). 

_ , . . . XI X2-X1 Xn-Xn-l 

Speed of germination =- 1 - 1 -.H- 

r b Y1 Y2 Yn 

Where, X r Number of seeds germinated at first count 

• X 2 - Number of seeds germinated at second count 

• X„- Number of seeds germinated on n lh day 
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• Y r Number of days from sowing to first count 

• Y 2 - Number of days from sowing to second count and 

• Y n - Number of days from sowing to n lh count 

RESULTS AND DISCUSSIONS 

Among the treatments, thiourea l%for 6 h significantly improved the germination than other growth regulators 
such as GA 3 (100, 200 and 500ppm), KNO 3 (0.5% and 1%) and control (dry seeds). The experiment revealed that 
concentration of thiourea 1 % was highly significant for germination, speed of germination, root length, shoot length, and 
vigour index (Table 1, 2 &3 and Fig.l). Due to the treatment with thiourea the germination percentage was enhanced 
which ranged from 76% in 0.5% thiourea to 85% in 1% thiourea when the seeds soaked in 6 h duration. When the soaking 
duration increase from 6 to 12 and 24 h significantly there was reduction in germination by 1.1 % in 12 h and 3.6 % in 24 
h. The increase in duration of thiourea treatment in both concentrations significantly reduced the germination percentage 
with concomitant changes in seedling quality parameters such as speed of germination, root length, shoot length and vigour 
index which might be due the interactions between light, temperature, and thiourea concentration affect seed germination 
(Mayer and Poljakoff-Mayber, 1975) during prolonged period of soaking. Thiourea is the most widely used chemical for 
promoting germination of seeds which are sensitive to light. Small seeds require light for germination. Effects of thiourea 
on seed germination was due to alteration in the metabolite concentration in the seeds and seedlings as a result of change in 
hydrolytic enzymes activity. It seems possible that changes in the nucleic acid metabolism of the seeds (Poljakofl- 
Mayber et al., 1958). Similar results was reported by Shobharani (2018) by soaking the seeds of henna in 1 % Thiourea 
solution for 24 himproved the seed germination. The beneficial effects of thiourea used for the seed treatments on 
promoting seed germination and vigour were also reported by Hartmann et al. (1997) in Primus seeds, Arularasu and 
Sambandamurthi (1999) in Ocimum sanctum and Revathi (2001) in Phylanthusamarus , Choudhary and Kaul (1973) in 
Atropa belladonna; Pandey et al. (2000) in Aconitumheterophyllum. 

However, in the present study maximum germination percentage was recorded in 1% thiourea for 6 h soaking as 
compared to other growth regulators there were reduction in germination of 43% in KNO 3 0.5%, 47% in KN0 3 1% and 
40% in GA 3 500ppm when compared to control. Hence, optimizing concentration of dormancy breaking treatment and 
duration is a crucial factor for each and every species. Although other seed treatments also had a positive impact on 
dormancy release, seeds treated with 1% KN0 3 for 12 h recorded germination of 81% over control seeds (Table 1 and 
Fig.l). According to Bewley and Black (1983) Postasium Nitrate raises the ambient oxygen level by making less oxygen 
available in citric acid cycle. It also increases the germination of photo-dormant seeds. Moreover Potassium Nitrate 
solution has long been known as a suitable chemical approach for promoting germination in various plant species and 
generally as a priming agent or germination media (McDonald, 2000). Similar results were concluded by Roberts et 
al.( \ 978) that treating the Solanum nigrum seed with 0.2% of KN0 3 improved the germination percentage. The results 
were supported by Roberts and Smith (1977) and Shanmugavallief al., (2007) in fodder sorghum. Similarly, seeds treated 
with gibberllic acid and water soaking treatment also significantly increased germination and the seedling vigour over 
control and are on par with each other. 

Since, thiourea 1% for 6 h increased the germination percentage by breaking the seed dormancy by 72% over 
control (dry seeds), it was concluded that type of dormancy present in black nightshade ( Solanum nigrum L.) might be 
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physiological dormancy. 

CONCLUSIONS 

The present study indicated that the dormancy in Black nightshade seeds could be overcome successfully by 
soaking the seeds in 1% thiourea for 6 h. By taking the lead from the study, different combination of treatment may be 
applied to break the dormancy for maximum germination and better survival percentage. 
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APPENDIX 



TO T1 T2 T3 T4 T5 T6 T7 T8 

Treatments 


Figure 1: Influence of Different Dormancy Breaking Seed Treatments 
on Germination (%) in Black Night Shade 
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Table 1: Influence of Different Dormancy Breaking Seed Treatments on 
Germination (%) and Speed of Germination in Black Night Shade 


Germination (%) 

Speed of Germination 

Treatments(T)/ 
Duration (D) 

6 h 

12 h 

24 h 

Mean 

6 h 

12 h 

24 h 

Mean 

T 0 - Control 

23 (28.66) 

23 (28.66) 

23 (28.66) 

23 ( 28.66) 

2.0 

2.0 

2.0 

2.0 

T, - Water soaking 

44 (41.55) 

37 (37.46) 

24 (29.33) 

35 ( 36.27) 

2.8 

2.5 

2.1 

2.4 

T 2 - GA 3 100 ppm 

41 (39.82) 

54 (47.29) 

35 (36.27) 

43(40.98) 

2.5 

4.1 

2.5 

3.0 

T 3 - GA 3 200 ppm 

39 (38.65) 

32 (34.45) 

28 (31.95) 

33 (35.06) 

2.6 

2.4 

2.3 

2.4 

T 4 - GA 3 500 ppm 

51 (45.57) 

48 (43.85) 

49 (44.43) 

49 (44.43) 

3.3 

3.2 

3.2 

3.2 

T, - KNO, 0.5% 

48 (43.85) 

45 (42.13) 

59 (50.18) 

51 (45.57) 

2.8 

2.7 

3.5 

3.0 

T fi - KN0 3 1% 

45 (42.13) 

81 (64.16) 

38 (38.06) 

55 (47.87) 

2.7 

5.5 

2.3 

3.5 

T 7 - Thiourea 0.5% 

76 (60.67) 

75 (60.00) 

74 (59.34) 

75 (60.00) 

5.1 

5.0 

5.1 

5.0 

T 8 - Thiourea 1% 

85 (67.21) 

84 (66.42) 

82 (64.90) 

83 (65.65) 

5.9 

5.7 

5.6 

5.7 

Mean 

50 (45.00) 

53 (46.72) 

46(42.71) 


3.3 

3.6 

3.1 




T 

D 

TxD 


T 

D 

TxD 

SEd 

2.514 

1.451 

4.354 

SEd 

0.289 

0.166 

0.500 

CD(P=0.05) 

5.040 

2.910 

8.730 

CD(P=0.05) 

0.579 

0.334 

1.004 


(Figures in parentheses indicate arc sine transformed values) 


Table 2: Influence of Different Dormancy Breaking Seed Treatments on Root 
Length (cm) and Shoot Length (cm) in Black Night Shade 


Root Length (cm) 

Shoot Length (cm) 

Treatments(T)/ 
Duration (D) 

6 h 

12 h 

24 h 

Mean 

6 h 

12 h 

24 h 

Mean 

To-Control 

1.7 

1.7 

1.7 

1.7 

2.3 

2.3 

2.3 

2.3 

Ti - Water soaking 

1.9 

1.8 

1.7 

1.8 

2.7 

2.6 

2.4 

2.5 

T 2 - GA 3 100 ppm 

1.8 

2.1 

1.8 

1.9 

2.6 

2.9 

2.6 

2.7 

T 3 - GA 3 200 ppm 

1.7 

1.9 

1.7 

1.8 

2.5 

2.6 

2.5 

2.5 

T 4 - GA 3 500 ppm 

2.0 

2.1 

1.9 

2.0 

2.9 

2.6 

2.7 

2.7 

T s - KN0 3 0.5% 

1.8 

1.7 

2.0 

1.8 

2.7 

2.6 

2.8 

2.7 

t 6 -kno 3 i% 

1.9 

2.2 

1.8 

2.0 

2.7 

3.1 

2.6 

2.8 

T 7 - Thiourea 0.5% 

2.1 

2.1 

2.1 

2.1 

3.1 

3.0 

2.9 

3.0 

T 8 - Thiourea 1% 

2.3 

2.3 

2.2 

2.3 

3.3 

3.2 

3.0 

3.1 

Mean 

1.9 

2.0 

1.8 


2.7 

2.8 

2.6 




T 

D 

TxD 


T 

D 

TxD 

SEd 

0.056 

0.032 

0.097 

SEd 

0.079 

0.045 

0.137 

CD(P=0.05) 

0.113 

0.065 

0.195 

CD(P=0.05) 

0.159 

0.091 

0.275 
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Table 3: Influence of Different Dormancy Breaking Seed Treatments 
on Vigour Index and Fresh Ungerminated (%) in Black Night Shade 


Vigour Index 

Fresh Ungerminated (%) 

Treatments(T)/ 
Duration (D) 

6 h 

12 h 

24 h 

Mean 

6 h 

12 h 

24 h 

Mean 

T„ - Control 

94 

94 

94 

94 

69 (56.17) 

69 (56.17) 

69 (56.17) 

69 (56.17) 

T, - Water soaking 

200 

160 

101 

153 

53 (46.72) 

61 (51.35) 

64 (53.13) 

59 (50.18) 

T 2 - GA 3 100 ppm 

184 

258 

156 

199 

58 (49.60) 

45 (42.13) 

58 (49.60) 

53 (46.72) 

T 3 - GA 3 200 ppm 

168 

140 

105 

138 

60 (50.77) 

62 (55.55) 

64 (53.13) 

62 (51.94) 

T 4 - GA 3 500 ppm 

239 

223 

240 

234 

49 (44.43) 

52 (46.15) 

51 (45.57) 

50 (45.00) 

T s - KN0 3 0.5% 

217 

195 

309 

240 

52 (46.15) 

55 (47.87) 

41(39.82) 

49 (44.43) 

T fi - KN0 3 1% 

199 

426 

165 

263 

55 (47.87) 

19 (25.84) 

62 (51.94) 

45 (42.13) 

T 7 - Thiourea 0.5% 

391 

365 

362 

374 

24 (29.33) 

25 (30.00) 

26 (30.66) 

25 (30.00) 

T 8 - Thiourea 1% 

487 

460 

421 

456 

15 (22.78) 

16 (23.57) 

17 (24.35) 

16 (23.58) 

Mean 

242 

258 

217 


48 (43.85) 

46 (42.71) 

50 (45.00) 




T 

D 

TxD 


T 

D 

TxD 

SEd 

19.860 

11.466 

34.400 

SEd 

2.466 

1.424 

4.272 

CD(P=0.05) 

39.818 

22.989 

68.968 

CD(P=0.05) 

4.945 

2.855 

8.566 


(Figures in parentheses indicate arc sine transformed values) 
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